Competitive binding of heparin with hyaluronan to a specific motif in SPACR.
The critical hyaluronan binding motif (HABM) in sialoprotein associated with cones and rods (SPACR) has already been determined. As sialoproteoglycan associated with cones and rods, another interphotoreceptor matrix molecule, binds to chondroitin sulfate and heparin with or without the employment of HABMs, respectively, we evaluated and compared the binding of these glycosaminoglycans to SPACR. A western blotting study in combination with inhibition assays showed that heparin bound specifically to SPACR. A series of GST fusion proteins covering the whole SPACR molecule narrowed down the region responsible for the binding. Finally, a site-directed mutagenesis assay demonstrated that the critical HABM also acts as a specific binding site for heparin. These results were supported with mutual inhibitions by hyaluronan and heparin in analyses using GST fusion proteins and native SPACR derived from retina. Thus, these glycosaminoglycans bind to SPACR in a different manner than to sialoproteoglycan associated with cones and rods. The competitive binding between hyaluronan and heparin to SPACR, mediated through the identical HABM, may dominate the functions of SPACR, in turn involving physiological and pathological processes involved in retinal development, aging and other related disorders.